Objective: This study investigates the effect of the introduction of voluntary student unionism and subsequent increase in campus facility fees on engagement in physical activity on campus. Participants: Participants were 1,904 students from a large regional NSW (Australia) university across 3 time periods (926 in 2005, 504 in 2006, and 474 in 2007). Methods: Students completed a survey across the 3 time periods, responding to questions about physical activity levels, use of on-campus and off-campus facilities, and barriers to facility use. Results: Participation in physical activity at university facilities was low overall, and declined substantially between 2005 and 2007, with the proportion of students identifying cost as a barrier more than doubling over this time period. Conclusions: There is a need for policy makers to consider the unintended health impacts of such policy changes, particularly in relation to the impact on already insufficient levels of physical activity.
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The few studies of the physical activity levels of university students suggest that this group is somewhat more active than their same-age peers, although there is still room for improvement. A review of 19 studies conducted between 1985 and 2001 concluded that, based on the American College of Sports Medicine guidelines for physical activity, less than half of university students in the United States and Canada engage in sufficient levels of physical activity to acquire health benefits. 8 This is slightly bettered by Australian students, with the same study finding that approximately 60% of Australian university students participate in adequate physical activity, higher than the proportions from all 27 other countries analyzed in the review. However, 40% is still a large and unacceptable proportion of Australian university students who are not sufficiently active.
Recent research has highlighted that the low levels of physical activity undertaken by university students, and the observed decline in participation from high school to university, is occurring in most developed nations. 9 , 10 , 11 A comparison of student self-reports of physical activity during the last 2 months of high school and the first 2 months at university found significant declines in both frequency and duration of vigorous physical activity; and that 50% of the students who had been vigorously active (ie, ≥ 20 minutes on 3 or more days per week) during the last year of high school had become insufficiently active during their first year of university. 12 The university years play an important role in establishing lifestyle patterns, which may affect the remainder of the student's lives; and with the number of Australians with higher education qualifications increasing from 14% to 22% between 1998 and 2008, 13 and the number with 4 or more years of higher education nearly doubling in the United States over the past 3 decades, there clearly needs to be more emphasis placed on physical activity undertaken within the university environment.
14 A study of physical activity levels on 4 Australian campuses found that the preferred activities of University students who were exercising adequately were racquet sports, swimming, aerobics, team sports, and weight training 15 -all activities that are currently available on most University campuses. It has been suggested that the university environment itself can be improved to encourage physical activity amongst university students, with suggestions including greater access to, and affordability of, facilities; and improving the design of university infrastructure, including the placement of recreational facilities and the aesthetic design of existing areas. 16 However, the association between the university environment and physical activity appears to be vastly understudied in health research and, as a result, relevant interventions are limited.
As mentioned above, there is consistent evidence of low levels of physical activity undertaken by university students, particularly in relation to the observed decline in physical activity participation from the higher levels during high school. Determining why these declines are occurring is a pressing question for health researchers, and several studies have been conducted to find possible explanations. A US study found that the major barriers to physical activity for university students were time constraints, exercise being viewed as "too hard,"
and family members not encouraging exercise. 17 In addition, self-efficacy for coping with barriers to physical activity has been found to partially control the decline in physical activity in the pretransition to first-year university period. 10 It is likely that individual factors such as those identified cannot solely explain these low levels of physical activity, and that policy has a significant influence also. The World Health
Organization (WHO) Ottawa Charter (1986) recognized health as a fundamental social goal, and identified 5 health promotion action areas designed to address the social determinants of health. These action areas include the building of health public policy and the creation of supportive environments as a means of promoting "health for all." The WHO Adelaide
Recommendations on Healthy Public Policy (1988), defined healthy public policy as "policy that makes health choices possible or easier for citizens," and affirms the role of public policy as the primary action that establishes an environment in which other health promotion actions are encouraged, and are possible. Healthy public policy is therefore the responsibility of all government sectors, and all sectors should be accountable for the health consequences of their policy decisions.
Historically, students at Australian universities have been required to become a member of their campus student organization. The fees for this membership were generally collected by the university administration and provided to the student union; with these funds typically used for the provision of campus-based activities such as sporting facilities, entertainment, social clubs, subsided food, advocacy, and childcare services. 18 Students could elect not to join the "student union" but were then required to pay an equivalent amount to the university as a service fee.
In March 2005, the Australian Federal Government introduced legislation into parliament banning compulsory student unionism for students at universities and colleges. In the words of the Senate Committee: "At the core of the policy is a determination to uphold the right of self determination. In this context, that means that students should not be obliged to pay for services which they will not choose to use, nor join organisations which are unlikely to represent their interests." 19 20 This is likely to further contribute to the decline in physical activity levels of students, as research has shown that having a supportive environment for activity (eg, having accessible facilities and more opportunities for activity) is associated with higher levels of physical activity. 21 , 22 We know that there is a notable decline in physical activity in the transition period between high school and the commencement of university. However, there is a need to examine the levels of participation in physical activity amongst university students, what modifiable barriers can be addressed in the future, and-in this Australian context-whether VSU may further decrease the already low levels of physical activity.
We were unable to identify any studies that directly assessed the role of college policies (or government policies that impact on colleges) in increasing or decreasing physical activity.
However, we believe that our study provides some initial evidence that government policies and laws have the potential to impact on a wide range of health-related behaviors and that such impacts should be carefully considered prior to their introduction. Although it is beyond the scope of this paper to review in detail, we note that there is extensive evidence of the role of policy on promoting physical activity in the preschool and primary school environment. 23 , 24 , 25 There is a small, but consistent, body of literature on the role of college policies and government regulations in improving the health outcomes of students, much of which has been published in this journal. In the main, these studies have investigated substance use behaviors (smoking and drinking). For example, there is evidence that awareness of college alcohol policies is associated with lower incidence of binge drinking 26 ; that students residing in states with stronger legal restrictions on underage and excessive drinking are less likely to binge drink. 27 , 28 Each of these studies have recommended the development of additional policies and/or increasing awareness of existing policies to reduce engagement in healthdamaging behaviors.
As stated earlier, increasing numbers of US adults are undertaking university studies, and there is evidence that lifestyle patterns established in the university years have a significant impact on health behaviors and outcomes in later life. For example, a study that followed over 20,000 male Harvard alumni for 23 to 27 years found that the incidence of depression was lower among those who had been physically active. 29 Thus, policies put into place by university administrators have the potential to not only improve (or reduce) the physical and emotional well-being of college students and reduce attrition, they also have a role in influencing lifetime health behaviors and health outcomes.
The aims of the current study were to measure the level of physical activity university students are undertaking both on and off campus and to assess where students prefer to exercise; to examine perceived barriers to physical activity; and to measure the impact of the introduction of VSU on the physical activity levels of university students.
METHODS
The University of Wollongong (UOW) is located 80 km south of Sydney, New South Wales The University Recreation and Aquatic Centre (URAC) is an on-campus fitness facility that includes an aquatic center, an air-conditioned health club, lunchtime sports, and also various sporting clubs attached to the university. Before the VSU was introduced, enrolled UOW students automatically became URAC members, which entitled students to use the facilities and join the gym at a discounted rate (approximately 50%). After the introduction of the VSU, the guidelines changed significantly and students now have to pay AU$110.00 to become a URAC member (and therefore receive discounted rates for URAC facilities) and gym membership prices have almost doubled.
This project utilized a convenience sample of university students (n = 1,904), recruited on the main campus of the UOW. Trained research assistants administered the surveys at various locations throughout the university campus. Participants were offered the opportunity to enter a competition to win a gift voucher that could be used at major department and specialist stores nationally, with competition entry forms collected and stored separately to survey forms. The study protocol was approved by the university's Human Research Ethics
Committee.
Participants were asked to complete a survey about their current levels of physical activity, and engagement with physical activity-related groups and use of resources on campus and off campus. Measures within the survey were used to determine each participant's level of physical activity and perceived barriers to engaging in physical activity. Survey questions included physical activity over the previous 7 days; membership of URAC;
attendance at URAC facilities (weight, swimming pool, fitness classes); membership of university sport teams and activity-based groups; barriers to physical activity at on-campus facilities; membership of off-campus gyms, fitness centers, or pools; membership of nonuniversity sporting teams and activity-based groups; and barriers to physical activity at off-campus facilities. The questionnaire also contained a series of demographic questions, including gender, age, and student status.
We considered both the research questions and how each variable was measured when analyzing the data to ensure the research aims for the project were met. The majority of questions in the survey were categorical variables and consequently basic descriptive statistics were used to assess demographic data. Pearson's chi-square test for independence was used to explore the relationship between demographic variables and types of activity undertaken both on and off campus and also to determine significant differences between the type of physical activity undertaken (fitness class, recreation activity, organized sport, etc) for both males and Table 1 . 17.5%
4.9%
1.7%
Perhaps surprisingly, participation in off-campus facilities (pool, basketball courts, gymnasium, etc), classes, clubs, and courses was significantly higher than for university facilities. No more than 30% of respondents in each year reported using university facilities, classes, or clubs within the previous week, and less than 8% reported attending a university gym course in the month before survey completion. Participation at off-campus facilities was not quite as low, with slightly more than half of respondents in all 3 surveys using off-campus facilities in the week prior to survey completion.
Contingency table analysis (using the Pearson chi-square test) revealed differences between males and females for a number of questions. Interestingly, males were more likely to take an exercise class at university (χ 2 = 37.372, p < .001), and females had higher participation rates in recreational clubs and sports on university campus (χ 2 = 24.402, p < .001). In regards to using off-campus facilities, 39.6% of males reported using an off-campus gym compared to 50.9% of females, which is significant at the 5% level (χ 2 = 26.753, p < .001). Again, males were more likely to attend an off-campus exercise class (χ 2 = 13.346, p < .001), and females were reported higher activity levels involving a sports or recreation club off campus (χ 2 = 35.059, p < .001). There were no significant differences in reported activity levels for onor/and off-campus facilities by student status (ie, full time/part time/not studying).
Participation in physical activity at university facilities-measured in terms of number of weekly visits, exercise classes, and participation in university sporting or recreational clubsappears to have declined between 2005 and 2007 ( Respondents were asked to identify whether a series of factors were a barrier for them personally to participating in physical activity/using facilities both on campus and off campus ( A comparison of reported barriers to on-campus physical activity between those who had and those who had not used university facilities in the past week shows that the primary differences were in perceptions of insufficient time, with approximately half of nonparticipants reporting time as a barrier compared to less than one-third of participants; and distance, which is likely to be a factor of the distance respondents travel to attend university (with those living closer to campus more able to access on-campus facilities). Other, although smaller, differences were in those reporting no interest or preferring another venue (higher among nonparticipants); and higher rates of agreement that inadequate facilities and parking problems are a barrier among those who had used the facilities in the past week. It is interesting to note that the dramatic increase in perception of cost as a barrier between 2005 and 2007 was evident for both those who had used the facilities (16.6% to 52.8%) and those who had not (24.7% to 51.8%).
In 2007 (only) respondents were also asked whether they were currently a member of the university's recreation and aquatic center, whether they had been previously; and those who had discontinued membership were asked the reasons for their decision. In 2007, 101 (21.4%) of the respondents were members of URAC, and of the 370 people who were not currently members, 89 (24.8%) had previously been a member. In response to the question about why they did not renew their membership at URAC, cost was identified by the majority of respondents (60.7%, 54) as being the main reason; this was followed by study and time commitments (11.2%, 10), with no other barrier selected by more than 5 respondents. We note that in 2007, the cost of membership for university students rose to AU$490 (from AU$285 in 2006).
COMMENT
This study found low participation in physical activity among university student respondents across all 3 survey years. This is consistent with previous Australian research; for example, a study of 4 Australian university campuses found that 47% of men and 32% of women were insufficiently active based on the national guidelines, 15 and another that 30.0% of students in a regional university in Western Australia were not participating in regular physical activity. 30 Comparing barriers to use of on-and off-campus facilities, it is interesting to note that time was more frequently identified as a perceived barrier to on-campus than off-campus physical activity. This could be indicative of students' time-tables being structured in a way that exercising on campus is not practical (such as insufficient breaks between classes) or of perceived need to obtain maximum "value" from study time whilst on campus. The known association between physical activity levels and self-efficacy for coping with barriers to physical activity 10 suggests that future interventions could target students' self-efficacy for coping with barriers, ideally in combination with strategies to address the reality of these barriers, to help reduce the decline in physical activity that occurs during the transition to university life.
In 2005, 35% of respondents identified cost as a barrier to off-campus physical activity, compared to just 22.3% on campus, suggesting that pre-VSU prices were affordable for the majority of students. It is important to note that whilst VSU was introduced midway through 2006, students were still required to pay their compulsory annual university student union fees in February Previous research has clearly demonstrated that people trade off between immediate and delayed outcomes and that for many this results in a preference for smaller short-term outcomes over larger long-term outcomes, often at the expense of their long-term health. 31 , 32 , 33 University students already experience a large number of barriers to exercise, and increasing the cost of exercise facilities serves as an important additional barrier. Thus, one unintended effect of removing compulsory student union fees (an immediate outcome) may be to reduce the levels of exercise and thus the physical and psychological benefits of engaging in physical activity (a longer-tem outcome).
It is important to note that the government's position in introducing the VSU legislation was that it would benefit individuals (university students) by preventing them from being forced to pay for services they do not use. 19 That is, the rationale for the policy was "an ideological objection to activity of any kind which responds to…the public good at the expense of …individual rights." 34 (p106) However, our study finds that the introduction of VSU-the removal of compulsory fees, which subsidize campus facilities and social services-impacted not only on the "common good" of the university population as a whole but also the "individual good." Interestingly, we note that the potential for this to occur was not addressed in the government reports that reviewed the arguments for and against this legislation, 19 , 34 other than an oblique mention in the 2003 report, which opposed the legislation: "this was as much an attack on student appetites for food and drink as for political rights; and an attack on their entertainment choices and their health, fitness and need for counselling and essaywriting skills."
(p106)

Limitations
The primary limitation of the current study is that we did not collect data on overall physical activity levels (ie, minutes of physical activity per week). The focus of the study was on the use of on-campus (and off-campus) facilities, and thus the questions addressed frequency of use of facilities. This oversight did not become evident until 2 years into the study-when comparing the data from the first 2 surveys (2005 and 2006). Future research should collect data on physical activity more generally, if we are to conclude as to the impact on overall physical activity levels rather than just physical activity in exercise facilities.
Another limitation is that we did not measure changes in the cost of off-campus facilities, or collect data from people who were not university students, so we cannot definitively state that reductions in use of facilities extended beyond campus facilities. However, it is likely that increases in costs at external facilities would have been consistent with changes in consumer price index/inflation, not the doubling of costs that occurred for campus facilities.
The generalizability of the findings may be somewhat limited, as the data were collected on the campus of 1 regional university and there may be regional differences in the impact of VSU on use of facilities, particularly those related to socioeconomic status and disposable income. Further, the results cannot be directly applied to campuses and facilities in other countries, although the implications of cost increases on students' use of facilities may be of relevance to other countries and to other policy changes.
Conclusions
Although the present study did not assess psychological or scholastic outcomes, prior research demonstrates the negative impacts of declines in physical activity on both mental health and academic performance. There is evidence that stress, depression, and anxiety are associated with college student grades and attrition, 35 , 36 and a strong body of evidence that a lack of physical activity is associated with higher levels of anxiety and stress. 37 The association between physical activity and academic performance has been most comprehensively studied among school-aged children, and studies have consistently shown that both fitness levels and participation per se are associated with increased academic achievement. 38 , 39 , 40 In an article in this journal, a study conducted in a large private US university found that strength training was associated with higher grade point averages among first-year students.
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The transition to university is a key trigger for further reducing already low levels of physical activity. This is despite many university campuses having the facilities needed for the preferred activities of this demographic. There is a range of barriers to physical activity, notably perceptions of lack of time and excessive study commitments, which could be addressed by interventions to increase self-efficacy along with environmental or policy changes to address the reality of these barriers. For example, class timetables could be structured in such a way as to allow for a longer break between morning and afternoon classes; a 90-minute rather than a 60-minute break would allow sufficient time to attend an exercise class and still eat lunch. Similarly, campus facilities could be modified to provide more opportunities for free physical activity, such as the development and maintenance of walking paths and running tracks.
The results of this study suggest that since the introduction of VSU, the cost of university exercise facilities has become a greater barrier to participation. Given the already low rates of participation in regular physical activity, there is a need for government departments, universities, and policy makers to consider the health impacts of such policy changes.
